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The National Association of Cost Account- 
ants does not stand sponsor for views expressed 
by the writers of articles issued as Publications. 
The object of the Official Publications of the 
Association is to place before the members 
ideas which it is hoped may prove interesting 
and suggestive. The articles will cover a wide 
range of subjects and present many different 
viewpoints. It is not intended that they shall 
reflect the particular ideas of any individual 
or group. Constructive comments on any of 
the Publications will be welcome. 


Additional copies of this Publication may be 
obtained from the office of the Secretary. The 
price to members is twenty-five cents per copy 
and to non-members seventy-five cents per copy 
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PUBLICATIONS DEPARTMENT NOTE 


The author of this article is a certified public accountant (Ohio) and a 
member of the American Institute of Accountants practicing in the city of 
Cleveland. He received his education in Washington, D. C., attending grammar 
school, the Central High School and the George Washington University there. 
His first position of any duration was that of general ledger clerk for the 
Maxwell Motor Company, Detroit, Michigan, in 1912. Since that time he has 
held the position of auditor for the R-C-H Corporation, an automobile manu- 
facturing company, and for Traugott Schmidt and Sons, dealers in wool, furs 
and leather. In 1918 he went to Cleveland to take a position installing uni- 
form cost systems in the fourteen plants of The Standard Parts Company. 
When this company met with financial reverses, he joined the staff of the 
Cleveland Office of Scovell, Wellington and Company as a senior accountant 
and engineer. He served in this capacity for a period of somewhat more 
than three years when he accepted the position of manager of The Audit Com- 
pany of Cleveland. In March of the current year he entered upon the prac- 
tice of public accounting in his own name. He has been active in the affairs 
of the Cleveland Chapter of the National Association of Cost Accountants 
since its inception about four years ago and has at various times during this 
period held the offices of Director and Vice-President in addition to having 
delivered talks to this body on several occasions. He is also an instructor in 
the evening classes on the subject of accounting of the School of Business 
Administration of The Cleveland Y. M. C. A. School of Technology. 


OPERATING RATIOS AND COSTS AS GUIDES 
TO MANAGEMENT 


This article is based upon a paper presented at the April, 1924, meeting of the 
Cleveland Chapter. 

The basic principle of successful management is to plan one’s 
course before acting. Many volumes on methods of planning pro- 
duction have been published. Budgetary control is also receiving a 
considerable amount of attention. But both production and finan- 
cial plans have to do with the ordinary operations of a business. 
It seems that before any business concern begins operations, in 
fact, even before the enterprise is promoted, that a definite plan 
must exist in regard to the capital required and the means by which 
a fair return on this investment may be realized. 


EQUATION SHOWING RELATIONSHIP OF CERTAIN VITAL RATIOS 


The promoter of a successful business enterprise must make 
a very careful calculation before he can be reasonably sure that 
the business will yield a fair return on the investment. This cal- 
culation may be expressed as follows: (Refer to Figure 1 on page 
4) That the percentage of net profit to total capital invested equals 
the percentage of net profit to total cost of sales, multiplied by the 
ratio of the total cost of sales to the working capital which is known 
as the working capital turnover, multiplied by the ratio that the 


working capital bears to the total capital. The truth of this equa- 
tion is readily proved by cancelling out similar expressions in the 
numerators and denominators of the last three terms. The first 
and second expressions are ratios which are very commonly used. 
Probably every stockholder who gets a published copy of the 
corporation’s balance sheet and statement of profit and loss de- 
termines the percentage of net earnings to the combined capital 
stock and surplus as shown by the balance sheet. The percentage 
of net profit to total cost, or the percentage of net profit to net 
sales, from which the percentage of net profit to total cost can be 
determined, is frequently set forth in the statement of profit and 
loss. The third and fourth expressions are not so commonly used 
but are every bit as important. 


(1) (2) (3) (4) 
NP NP TCS wc 
TC we TC 
(A) 15% 10% x 10 x 75% 
(B) 2% = 10% 4 1 x 20% 
(C) 16% 1% 20 80% 
FIGURE 1 


SHowinG RELATIONSHIP oF ViTAL Ratios 


NP stands for net profit; TC for total capital; TCS for total cost of sales; and 
WC for working capital. 


Two incidents will serve to illustrate the importance of these 
last two ratios. During the war it was very noticeable that in the 
case of different industries, each with its plants operating to capac- 
ity with government contracts, based on cost plus a definite percent- 
age, that some concerns made a most fabulous return on their 
investment while some barely made a fair return or less. This 
phenomenon was due first to the number of times that the working 
capital was turned over each year, and second to the percentage 
of working capital to the total capital required by that particular 
industry. Now we know from the equation which appears in 
Figure 1 that, in the case of government cost-plus contracts, what 
would be a fair percentage on cost in one type of industry where 
the investment consisted principally of working capital and where 
the turnover of this working capital was rapid, would be far too 
small a percentage in the type of industry where the reverse is 
true. For example, in an industry where the working capital 
could be turned over ten times a year and where only one-fourth 
of the total capital was invested in fixed assets, a cost plus 10% con- 
tract would yield 75% on the investment, as shown by calculation 
(A) in Figure 1, whereas in an industry where the working capital 
could be turned over only once a year and four-fifths of the total 
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capital was invested in fixed assets, a cost-plus 10% contract would 
yield -“_ 2% on the investment, as shown by calculation (B) in 
Figure 1. 

Another incident which illustrates the importance of the 
equation was the national advertising on the part of the meat 
packers showing graphically what a very small part of each dollar 
spent for meat represented their profit. Now we know from the 
equation that it is perfectly possible for an industry to make a 
very small percentage of cost on each transaction and yet make a 
very exorbitant return on their investment. Suppose that the 
packers are able to turn over their working capital twenty times 
a year and that 80% of their capital is invested in merchandise and 
accounts receivable, which is easily possible, then only 1% on the 
total cost of sales represents 16% on the stockholders’ investment 
as shown by calculation (C) in Figure 1. 

The four ratios shown are used independently in various sta- 
tistics but the relationship between them has not been sufficiently 
emphasized. That this relationship is not generally understood 
is evidenced by the number of times one hears the question asked, 
“What percentage of profit on cost should a business of this type 
expect to realize?”. Now the manager of the enterprise knows 
roughly what percentage return the stockholders would legitimately 
expect in that type of business. He also knows the ratio of work- 
ing capital to the total investment. From these he can immediately 
calculate the required turnover on a certain margin of profit, or 
the required percentage of profit on cost for a given turnover. 

A very substantial contribution to accounting literature en- 
titled “Financial and Operating Ratios” has been published by the 
Ronald Press Co. Mr. J. H. Bliss, the author, not only mentioned 
these four ratios and many others and proved their value and use, 
but compiled many comparative statistics for different industries. 
This fundamental relationship, however, I believe he missed. 


“Stop Loss” oR “POINT OF PROFIT” CHART 


It is generally accepted that the prime object of business is 
to make money. True, the public’s interest as well as the employees’ 
interest should be considered, that is, the product should be sold at 
as low a price as is consistent with fair wages to the workers and 
a fair return to the owners. Nevertheless, the first consideration of 
the manager is that the enterprise be made to pay dividends. We 
might therefore say that the endeavor of every manager is to keep 
the value of the first term of the equation stated in Figure 1 well 
above the prevailing interest rate. 

After a company has constructed its plant and begun opera- 
tions, the fourth term of the equation becomes fairly constant, the 
working capital is reasonably constant, and the total amount in- 
vested may be considered as fixed for the time at least. This leaves 
only two variables: the net profit and the total cost. These two 
are in turn dependent upon three things: (1) the volume of pro- 
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duction or sales, (2) the sales price per unit, and (3) the total cost 
per unit. So we might say that after the enterprise has been 
financed, the plant constructed and operations begun, that these 
three things are the principal consideration of the manager. These 
are not independent variables but each one varies to some extent 
with the other two. First, the quantity of units that can be sold 
increases as we lower the unit sales price, depending upon the elas- 
ticity of the demand. Second, the total cost per unit decreases as 
the volume of production is increased. Of course, in this case, we 
consider unabsorbed burden as part of the total cost. 

This relationship can best be shown graphically by plotting the 
volume of production or sales against the value in dollars. (Refer 
to Figure 2 on page 7.)* Figure 2 shows the relation of the dif- 
ferent elements of total cost to the volume of production in a certain 
manufacturing business. The first or horizontal line indicates the 
total cost for “fixed charges,” that is, those manufacturing expenses 
which do not vary with the volume of production. In this case, it 
includes not only the usual items of taxes, insurance and deprecia- 
tion but also includes such items as superintendent’s salary, salaries 
of an organization nucleus, cost of heating the building, watch- 
man’s wages and all items of expense which would continue whether 
a single unit was manufactured or not. In this instance, the fixed 
charges amount to $3,000. The next solid line, which is a diagonal 
one, indicates the sum of the fixed charges and the material cost. 
In this case, it will be observed that the unit material cost is 15 
cents, the material cost varying in direct proportion with the pro- 
duction. To illustrate, this line intersects the perpendicular cor- 
responding to 10,000 units at a distance from the horizontal axis 
which corresponds to $4,500. This amount consists of fixed charges 
to the amount of $3,000 and material cost to the amount of $1,500 
or a unit material cost of fifteen cents. The addition of the labor 
cost is shown by the third solid line. The unit labor cost is also 
15 cents, the labor cost varying directly with production. It will be 
noted that this line cuts the perpendicular representing 10,000 
units at a distance from the horizontal axis which corresponds to 
$6,000. The combined cost of fixed charges and material, as al- 
ready stated amounts to $4,500 for this quantity, leaving $1,500 
as representing the labor cost, or a unit labor cost of fifteen cents. 
Those manufacturing expenses, such as power, wil, waste, small 
tools, and supplies which vary almost directly with the volume are 
shown by the distance between the third and fourth lines, repre- 
senting an additional cost of 10 cents each. Tie fourth solid line 
represents, therefore, the manufacturing cost of the article. 

The other expenses of the business which consist of expenses 
incidental to the sale of the product and the general administration 
of the business consist of two classes, those which are constant 


*See also Official Publication, Vol. IV, No. 9, “Prices, Profits and Production,” 
by A. F. Stock and M. B. Gordon; and also article by H. R. Boston in the November 
1, 1921, issue of Jndustrial Management.” 
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Value in Thousands of Dollars 


and those which vary with the volume. The sales manager’s salary, 
for example, does not usually vary with the volume of goods sold, 
while the commission paid salesmen on sales would usually vary 
directly with the volume. The fifth and sixth solid lines represent 
these classes of expenses. It is to be noted that the fixed selling and 
administrative expense amounts to $3,000 while the variable selling 
and administrative expense equals 5 cents a unit. The topmost or 
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—_ solid line, therefore, represents the total cost to make and 
sell. 

The dotted line, starting at zero and ending at “10” at the top 
of the chart, represents the sales based on a unit selling price of 
$1.50. Attention is directed to the point of intersection of this dotted 
line representing the sales with the top solid line which represents 
the total cost. This point which has been termed the “stop-loss” 
point or “point of profit” determines the volume of production, at 
a definite unit selling price and for definite elements of cost, where 
the business will just break even. Any smaller volume means a 
loss, any greater volume produces a profit. This point, it will be 
noted, is about 5,700 units. This chart shows graphically, there- 
fore, the relationship between the three variables deduced from 
the first equation shown in Figure 1 on page 4. 

Now let us consider the use of this chart in the actual man- 
agement of any business. The manager knows from the first equa- 
tion what return must be earned on the working capital of the 
business, that is the product of the second and third terms of the 
equation, the first and fourth terms being fixed. The required net 
profit, of course, can be expressed in dollars and cents. Therefore, 
he knows that in order to realize this amount sufficient units must 
be sold at such a price that the difference between the top solid line 
and the dotted one will equal the required return. Suppose the 
required return is $3,000. Then the total sales must equal the 
sum of his costs for fixed charges, $3,000, for fixed selling and 
administrative expenses, $3,000, and for profit, $3,000, plus the 
rate per unit for variable costs multiplied by the number of units 
sold. In this instance, the total sales must equal $9,000 plus the 
number of units sold multiplied by forty-five cents, the latter item 
to cover his variable costs. To meet this requirement, he can sell 
10,000 units at $1.35, 5,000 units at $2.25, or any other combination 
that can be worked taking into consideration the known demand 
for his product. This fact can be illustrated graphically by drawing 
a line parallel to the top solid line at a distance from it correspond- 
ing to $3,000. This line would show the total proceeds that must be 
obtained for any quantity sold to net a total profit of $3,000. If 
such a line were drawn on the chart it would intersect the 10,000 
unit perpendicular at the ordinate corresponding to $13,500 and 
the 5,000 unit perpendicular at $11,250, the unit selling prices in 
these instances being $1.35 and $2.25 as already stated. 

Suppose, however, on the other hand, the manager knows that 
he cannot dispose of more than 10,000 units and that he cannot ob- 
tain a greater price for them than $1.20 each. In that case, he can 
determine from the chart, to what extent he must cut his costs in 
order to make the required return. The total sales proceeds in this 
instance would be $12,000 while the total cost would be $10,500. 
Therefore, in order to net a profit of $3,000 the cost must be cut 
to $9,000 or reduced by the amount of $1,500. 

While the relationship between the factors as shown on the 
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chart is very interesting when expressed graphically, the same 
relationship can be expressed algebraically with reasonable ac- 
curacy. The total cost in any case is the sum of the fixed expenses 
plus the unit cost for variable expenses multiplied by the volume. 
In this example, the total cost at any volume is equal to $6,000 plus 
the number of units produced times $.45. While we hear occasion- 
ally of semi-variable expenses, it is my opinion that any type of 
expense can be expressed as the sum of a constant and the product 
of a variable, times the units produced with reasonable accuracy. 

Another point of interest in the present assumed case, is that 
the selling price could be cut as low as $.45, just sufficient to cover 
the actual cash outlay traceable directly to the manufacture of the 
article, without the business being better off from having made 
the sale than having lost it. Of course, such sales could not be made 
in any locality where the price would hurt the established market 
for the article. 

By noticing simply the top solid line, it is observed that the 
total cost of 5,000 units is $8,250 or $1.65 each, the cost of 10,000 
units is $10,500 or $1.05 each, and the cost of 20,000 units is 
$15,000 or $.75 each. Now when one speaks of unit cost in an 
accounting sense, just what does he mean? Usually, I believe, that 
he means the unit cost at normal production. Obviously, it is im- 
possible to obtain comparative unit costs unless one uses pre- 
determined burden rates based on normal production. 

One final point that might be made is the relationship between 
the subjects of economics and finance and those of accounting and 
statistics. 'Text-books on economics and on finance are strikingly 
devoid of mathematical formule and of solutions to specific prob- 
lems. Is it not possible that the accountant, particularly the cost 
accountant, the statistician and the mathematician may by their 
combined efforts transform both of these subjects into exact 
—- or at least into sciences more exact than they are at 
present ? 
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